Abstract: nfant and child mortality rates tend to decline over the last decades on a worldwide basis. Specifically, between 1980 and 2003, death rates dropped by 46% for infants, 51% for ages 1 to 4, 44% for children ages 5 to 14 and 32% for teens ages 15 to 19.
INTRODUCTION
Social and biomedical research has indicated that infant and child mortality rates are important indicators of a nation's health status and well being. These rates vary, depending on sociodemographic variables, such as race and ethnicity, education, family income, geography and environment. The fact worth mentioning is that both these rates tend to decline almost steadily since they were first written down, in the 1930's, although the rates of decrease vary each year and depending on the country. Specifically, between 1980 and 2003, death rates dropped by 46% for infants, 51% for children age 1 to 4, 44% for children age 5 to 14 and 32% for teens age 15 to 19 [1] .
Trends in Infant Mortality
The global infant mortality rate (IMR=deaths/1000 live births) for both Less Developed Countries (LDCs) and More Developed Countries (MDCs), has declined from 198 in 1960 to 83 in 2001. However, IMR in 2001 remained 10 times higher in LDCs than in MDCs. In the Least Developed Countries (within the LDC space), the IMR is 17 times higher than in the MDCs. Also, while both LDCs and MDCs *Address correspondence to this author at the Department of Forensic Medicine and Toxicology, Medical Faculty, University of Athens 9, Chiou St., Ilioupoli, Athens, Greece; Tel: 00306945792181; E-mail: m_klou@yahoo.gr have made dramatic reductions in infant mortality rates, reductions among LDCs are, on average, much lower than in MDCs [2] . Moreover, despite the fact that IMR in the US is steadily declining since 1933, it remains consistently higher than in many other industrialized countries, as the pace of this decline has not yet equaled that of other industrialized countries [3] . Worldwide and according to the Child Trends Databank, rates for infants under the first year of age fell from 1,288 to 683 per 100,000 children between 1980 and 2001. In 2002 and 2003, however, death rates for infants rose, reaching 700 deaths per 100,000 in 2003. According to the Centers for Disease Control and Prevention, the main reason for this recent increase is the increase in the number of babies born at a very low birthweight [1] .
Leading Causes of Infant Death
The past four decades have witnessed dramatic declines in the US infant mortality rate, largely as a result of considerable declines in mortality from the major leading causes; ten of them, as reported in the International Classification of Diseases, 9
th Revision (ICD-9) in 1991, will be explained below.
These cause-of-death data were based on deaths from underlying causes rather than multiple causes and were coded according to the ICD-9. Congenital anomalies were the leading cause of infant death for the total population in 1991, accounting for one of every five infant deaths. The second, third, and fourth leading causes for the total population were: sudden infant death syndrome, prematurity and low birthweight, and respiratory distress syndrome, which respectively accounted for 14.5%, 11.3% and 7% of all infant deaths in 1991. Maternal complications of pregnancy, complications of placenta, cord and membranes, accidents (unintentional injuries), perinatal infections, pneumonia and influenza and intrauterine hypoxia and birth asphyxia rounded out the top ten causes of infant death in 1991 [3] .
Racial Differences
It should be noted that the decline in infant mortality from 1950 through 1991 differed significantly between African-American and Caucasian infants. The IMR for Caucasian infants during this period declined by 3.23% per year, compared to 2.89% for African-American infants. The racial disparity in the IMR data increased between 1950 and 1991, even though there were periodic convergences during the late 1960s and mid 1970s. In 1950 the rate was 43.9 deaths per 1000 live births for African-American infants, about 64% higher than the rate (26.8) for Caucasian infants. By 1991, the relative infant mortality situation for African-American infants had deteriorated, with their rate of 16.5 being 2.2 times greater than the rate (7.5) for Caucasian infants.
In the above mentioned study, that took place in the US, there were substantial differences in the US infant mortality rate, depending on race and ethnic groups. While Chinese, Japanese and Filipino ethnic groups exhibited the lowest infant mortality rates, Hawaiians and American Indians showed significantly higher rates than Caucasian but lower rates than African American. Among Hispanics, Cubans had the lowest infant mortality rate, while Puerto Rican infants in particular experienced a relatively increased risk of death [3] .
Global Mortality Rates
According to the CIA World factbook, on Infant Mortality rates (see Table 1 ), evidence appear that point to certain empirical, albeit purely correlative and in need of further study assumptions.
A) The top of the list is dominated by countries with high access to healthcare support, a developed healthcare system, and homogeneity in social structure and racial profiling B) Conversely, countries with high technological support, topographical access to major metropolitan hospitals, big country size or wealth appear to be scattered around the list indicating that the above factors may play a much less significant role in reducing infant deaths. 
Sudden Infant Death Syndrome (SIDS)
Sudden Infant Death Syndrome (SIDS) continues to be one of the most common causes of postneonatal infant death. SIDS is a complex, multifactorial disorder, the cause of which is still not fully understood. However, it is known that interactions between environmental and genetic risk factors may be of critical importance in determining an infant's actual risk of SIDS [4] . Maternal and antenatal risk factors, such as smoking during pregnancy, can double the risk of SIDS incidence, [5] while infant related risk factors, such as non-supine sleeping position and soft bedding, are some of the modifiable environmental risk factors. In addition, emerging evidence substantiates an expanding number of genetic risk factors and suggests new genetic vulnerabilities supporting a key role for abnormalities in brainstem serotonin systems in the pathophysiology of this syndrome [6] .
The epidemiology of infant deaths classified as SIDS has been extensively reported. Known factors have included higher incidence between midnight and noon especially in boys, [7] infants of low birthweight or short gestational age, a peak in the winter months and a characteristic age distribution. Few infants die of SIDS in the first few weeks of life, as death peaks between 2 and 5 months, steadily declining thereafter. There has been a strong association between SIDS and young maternal age, with an increased risk for the infants of single mothers and for multiple births. Deaths have occurred across all social strata, but a significant proportion has been among socially deprived families [8] .
It is remarkable to mention that SIDS still accounts for about 25% of all deaths between 1 month and 1 year of age in the More Developed Countries, being the leading cause of postneonatal infant death, despite the fact that its rates have become less than half, over the last ten years in Canada [4] . This is partly attributed to the "back to sleep" campaign that became widespread during the 1990s, mostly through the pediatricians' encouragement to the mothers to place their infants to sleep in supine position and on firm, safe sleeping surfaces [9] .
Trends in Children Mortality
An overview of current global prevailing causes of child mortality is of great interest, as child deaths depend on socioeconomic differentiations and environmental factors, making them frequently avoidable. Mortality differentiations between the developed and developing regions of the world are more pronounced in childhood (ages one to under five years) than at any other age. While some developing countries have substantially reduced the level of mortality in childhood, in others it remains very high. In contrast, in the Most Developed Countries (within the MDC space), child death rates are now so low, that they no longer serve as useful measures of public health [10] . Comparison of previous statistics by UNICEF, the World Bank and the United Nations with new ones, identified countries and WHO regions, where sustained improvement has occurred or setbacks are evident. It is estimated that 10.5 million children aged 0 to 4 years died in 1999, about 2.2 million or 17.5% less than a decade earlier. On average, about 15% of newborn children in Africa are expected to die before reaching their fifth birthday. The corresponding figures for many other parts of the developing world are in the range of 3-8%, while that for Europe is under 2%. During the 1990's the decline in child mortality decelerated in all the WHO regions, except the Western Pacific, but there is no widespread evidence of rising child mortality rates. At a country level, there are exceptions in southern Africa, where the prevalence of HIV is extremely high, and in Asia, where a few countries are beset by economic difficulties. The slowdown in the rate of decline is of particular concern in Africa and South-East Asia, as it is observed in regions with relatively high mortality levels and in countries experiencing severe economic dislocation. As the HIV/AIDS epidemic in Africa continues, particularly in southern Africa and in parts of Asia, further reductions in child mortality become increasingly unlikely until substantial progress in controlling the spread of HIV is achieved [11] .
Causes
On the whole, children as well as infant deaths can be attributed to respiratory, circulatory as well as other reasons, less likely to occur in these ages, including neoplasias [12] . Moreover, there are environmentally related illnesses of childhood that are increased nowadays and can lead to death. Accidental deaths, that can be related to motor vehicle crashes, fires or other reasons, are also quite frequent as well as child abuse related homicides and teenage suicides, in rates ranging between different regions around the world [9] .
Respiratory Causes
A survey that took place in England and Whales showed that in children aged 1 to 16 years, the overall mortality rate (per 100,000 children) declined from 49.9 in 1968 to 16.3 in 2000 and the rates due to respiratory illness fell from 8.6 to 1.3. The proportion of all deaths caused by respiratory illness in children aged 28 days to 16 years fell from 30.8% in 1968 to 9.9% in 2000. In post-neonatal infants (aged 28 to 364 days), the "all cause" mortality rate fell from 592.8 in 1968 to 176 in 2000 and the rates due to respiratory illness fell from 280 to 22.8. In 2000, pneumonia, asthma and Cystic Fibrosis (CF) together, accounted for 73% of all respiratory deaths in children 1 to 16 years old. In this age group, mortality rates per 100,000 for pneumonia fell from 4.22 to 0.57, for asthma from 0.83 to 0.25, and for CF from 0.66 to 0.12 between 1968 and 2000. Over the same period mortality rates for pneumonia in post-neonatal infants fell from 165 to 6.78 per 100,000 and for CF from 4.88 to 0.33. Bronchiolitis mortality rates per 100,000 in post-neonatal infants fell from 21.47 in 1979 to 1.82 in 2000. Evidently, mortality rates due to any kind of respiratory illness in children have significantly fallen in the last three decades. This decline has been more rapid than the overall decline in childhood mortality and respiratory diseases are now responsible for a smaller proportion of deaths in children [13] .
Circulatory Causes and SUD (Sudden Unexpected Death)
Many causes of sudden death in the young and the children are due to genetic heart disorders which can lead to both structural (e.g. hypertrophic cardiomyopathy) and arrythmogenic (e.g. familial long QT syndrome) abnormalities [14] . Syncope, usually vasovagal, in childhood is a frequent and potentially lethal problem that can be related to emotion or exercise, to history of familial syncope or sudden death in the young and to any abnormalities on clinical exam or ECG tracings. "Channelopathies" such as the long QT syndrome and catecholaminergic ventricular tachycardia are increasingly recognized in children and carry a high risk of sudden death [15] . Most commonly, sudden cardiac death in the young can be the first presentation of an underlying heart problem. Sudden unexpected cardiac death in the age group of 1 to 21 years usually is due to myocarditis, hypertrophic cardiomyopathy, aortic valvar stenosis and coronary arterial abnormalities. The hearts of 70 patients under the age of 21 who died suddenly, were reviewed, according to a research that took place in Minnesota, USA. Twenty patients were < 1 year of age and 50 were 1 to 21 years old. The cardiac findings were compared with those in 68 age-matched controls with known cardiac disease who did not die suddenly. Significant cardiac abnormalities were present in 13 (65%) of the 20 infants; 10 (50%) had anomalies of the aortic origin of the coronary arteries. Among the 50 older patients, cardiac abnormalities were found in 40 (80%), among whom coronary arterial anomalies existed in 12 (24%). Anomalies of aortic origin more frequently involved the left than the right coronary artery in both groups [16] .
Although SUD is very infrequent among children and young people, it has great clinical significance because it affects people in good health and occurs without warning symptoms [17] . Specifically in the United States, SUD has a reported incidence of 1.5 deaths per 100,000 live births compared with 56 deaths per 100,000 live births for sudden infant death syndrome in 2001 [18] . SUD in children with heart defects was predominantly of cardiac origin. Pump failure and arrhythmias were the terminal events in a significant number of patients in the entire population [19] In addition, SUD attributed to clinically undiagnosed neoplasia has also been recognized, as a rare phenomenon in infancy and childhood. In the majority of instances, the tumors involve critical structures within the heart or central nervous system and include gliomas, medulloblastomas, rhabdomyomas, and neoplasms of stromal elements [20] .
Children's Malignancies
Child mortality has declined remarkably during the last decades. While neonatal disorders, diarrhea, pneumonia and malaria as well as being underweight account for most of the child deaths worldwide, children's health discussions in Europe and the USA focus on other issues such as asthma, neurodevelopmental disorders, male genital malformations and childhood cancer [21] . According to the End Results Program for childhood cancer incidence and the National Vital Statistics System for childhood cancer mortality, the annual incidence of childhood cancer increased from 1975 until approximately 1990 and seems to have become fairly stable since. Childhood cancer mortality has declined substantially during the past 25 years. Incidence of certain types of cancers has increased since 1974, including acute lymphoblastic leukemia, central nervous system tumors and nonHodgkin's lymphoma [22] . Data indicate that developed countries have a gradually increasing incidence in leukemia, with a corresponding drop in the incidence of lymphoma. Increases in brain tumor frequency may be related to the development and wide application of new diagnostic capabilities, rather than a true change in the incidence of malignant disease. With a better prognosis for childhood cancer survival, secondary cancers following chemotherapy appear to be increasing. A wide range of environmental factors is thought to have an impact on children's health. These factors include nutrition (protein, vitamins, antioxidants), lifestyle and behavior choices such as tobacco and alcohol use, parental health, socio-economic status, choice of living environment (urban versus rural, etc.) and parent-sibling behavior [21] .
Usefulness of Autopsy
A study that took place in (Funen County) Denmark, including all stillbirths (273) and infant deaths (351), between 1986 and 1996, resulted that the overall autopsy rate for infant deaths was 57%. There was a significant decline in infant autopsy rates during the years 1991-1996 as compared to [1986] [1987] [1988] [1989] [1990] . Regarding infant death, the autopsy changed the diagnosis in 10% of the cases, whereas in 40% the clinical diagnosis was maintained, but additional information was obtained. This is quite strong evidence that autopsy is a useful investigation [23] . A wide variation in the rates of perinatal autopsy worldwide is observed. The rate of neonatal and pediatric autopsies appears to be lower than that of stillbirths [24] . In addition there is a substantial decline in the rate of neonatal and pediatric autopsies in Westerns countries. Various reasons are responsible for the present drop in pediatric autopsies in children's hospitals: extraordinary progresses of surgery for some malformations, like cardiac malformations, termination of pregnancies of babies with lethal malformations detected by ultrasound and sometimes MRI (for neurological malformations for instance). In most west European countries, the examination of some of these malformations has moved from autopsies of live born babies to fetal autopsies. Other reasons for the drop of pediatric autopsies are negative parental views and clinicians' unease with post mortem examination, both increased by the recent overexposure in the media of some specific situations [25] .
Youth Mortality
It is important to mention the decline in mortality for teens ages 15 to 19, between 1980 and 2003, from 98 per 100,000 to 66 per 100,000, respectively. The overall decline was 32 percent although there was a period of considerably higher rates among teens during the late 1980's. Injury is the leading cause of death among both children and youth, accounting for half of all deaths among teens ages 15 to 19. Death rates for males are substantially higher than for females for every age group of children and youth, but the largest difference occurs among teens, ages 15 to 19, where males are more than twice likely to die than females (92 deaths per 100,000 teens versus 40 deaths per 100,000, respectively, in 2003) according to the Child Trends DataBank. Many of the accidental deaths are attributed to motor vehicle crashes or are fire-related. Furthermore, there are abuse related homicides or teenage suicides that increase the mortality rate among youth, and are usually related with socioeconomic and environmental conditions [26] .
CONCLUSIONS
This article presents data concerning the trends of infant and child mortality, as they were observed and reported in surveys taking place in various countries. The encouraging fact is that, according to published evidence, both infant and child mortality tend to decline in most countries, even the Least Developed ones. This decrease is not proportional and the mortality rates depend on variables including race and ethnicity, environmental, genetic and socioeconomic reasons or even the age and the gender of a child. Respiratory, cardiac and infectious diseases, as well as neoplasias and accidents are the most important fatal conditions. While many deaths can occur suddenly and without being easily explained, autopsy should be done in most cases to reveal the real causes of death.
